IGF-I does not affect the proliferation or early osteogenic differentiation of human marrow stromal cells.
The ability of insulin-like growth factor-I (IGF-I) to regulate the proliferation and differentiation of primitive osteogenic precursors (CFU-F) has been investigated in cultures of bone marrow stromal cells (BMSC) derived from a large cohort of adult human donors. Treatment with IGF-I (0.1-20 ng/mL, days 0-28) had no consistent effect on the number or size of colonies that formed or the proportion of colonies that expressed the developmental marker alkaline phosphatase (AP). At the end of primary culture, similar numbers of cells were harvested from the control and IGF-I-treated groups and there was no detectable difference in the expression of AP (activity or percentage of positive cells) or the developmental marker STRO-1. This was found to be the case whether IGF-I was added alone or in combination with 10 nM dexamethasone (Dx), a known inducer of osteogenic differentiation in this cell culture system. In contrast, cells derived from the same cohort of donors responded to treatment with fibroblast growth factor-2 (FGF-2) with an increase in the number and size of the colonies that formed, in proliferation and in the number of cells recovered in STRO-1(+)/AP(+) (osteoprogenitor) fraction. Further analysis revealed that the majority of BMSC expressed the alpha and beta subunits of the type 1 receptor for IGF-I (IGF-IR), in the expected 1:1 ratio. Treatment with Dx did not affect the expression of these receptor subunits (percentage of positive cells or number of sites per cell) but did increase the proportion of cells present in the IGF-I(+)/AP(+) fraction. The results of this investigation suggest that the beneficial effects of IGF-I on the skeleton are not mediated primarily via an effect on osteoprogenitor fraction and are thus consistent with the hypothesis that the effects of IGF-I are differentiation dependent and restricted largely to the more mature cells of the osteoblast lineage.